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(54) SAFETY DEVICE FOR U NMANNED CARRIER SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem of a 
conventional unmanned carrier system that the traveling of an 
unmanned carrier is frequency affected since the unmanned 
carrier is stopped although an operator stands still when the radio 
receiver of the unmanned carrier receives a radio signal from a 
radio transmitter carried by the operator and that the danger of 
collision between the operator and the unmanned carrier is 
increased since the operation of the radio transmitter stops during 
the work when the life of the battery of the radio transmitter is 
shortened due to the continuous transmission of the radio signal 
from the radio transmitter carried by the operator. 
SOLUTION: A portable terminal 1 carried by an operator detects 
the movement of an operator, and judges the distance between 
the operator and an unmanned carrier 7 only while operator is 
moving so that the traveling control of the unmanned carrier can 
be performed. Thus, it is possible to prevent any colhsion 
between the operator and the unmanned carrier by the obstacle 
sensor of the unmamied carrier 7 while the operator stands still, and to reduce any excessive traveling control 
ot the unmanned carrier by the portable terminal 1 of the operator. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the safety device which avoids efficienUy the 
collision witii an automatic guided vehicle and the obstruction which moves [ operator ] about the safety 
device of an automatic guided vehicle system. 
[0002] 

[Description of tiie Prior Art] Conventionally, the safety device of an automatic guided vehicle is used for 
the purpose of the collision prevention of automatic guided vehicles, and tiie collision prevention of an 
uninhabited conveyance person and an operator. 

[0003] As a safety device of an automatic guided vehicle and an operator, tiie technique in which a halt of 
the traveller of a mobile and the alarm to an operator are emitted is indicated by JP,01-178688,U by 
receiving the signal from an electric-wave sender with the electric-wave sender which can be freely detached 
and attached on the body, and the electric-wave receiving set formed in mobiles, such as an automatic guided 
vehicle. 

[0004] Drawing 4 is the block diagram showing an example of the conventional example. Drawing 5 is the 
block diagram of the conventional example. 

[0005] First, an operator 60 is equipped witii tiie electric-wave sender 56 which can be freely detached and 
attached on the body in belt 57 grade like drawing 4 . From the electric-wave sender 56, the electric-wave 
signal which tells an operator's 60 whereabouts is sent, and if flie electric-wave receiving set 59 formed in tiie 
mobiles 58, such as an automatic guided vehicle, receives the electric-wave signal from the electric-wave 
sender 56, a signal will be transmitted to the transit control section 50 from the electric-wave receiving set 59 
like drawing s . Then, by emitting a transit stop signal from the ti-ansit control section 50 to the transit 
mechanical component 51, a mobile 58 stops or an alarm is emitted by the operator 60 from an automatic 
guided vehicle by the alarm dispatch sections 45, such as a buzzer. 
[0006] 

[Problem(s) to be Solved by tiie Invention] However, this conventional technique had tiie following troubles. 
[0007] That is, since an automatic guided vehicle will stop even when the operator is standing it still even if 
if the electric-wave receiving set of an automatic guided vehicle receives die electric-wave signal from the 
electric-wave sender which the operator carried, transit of an automatic guided vehicle will be influenced 
frequently. 

[0008] Moreover, when the electric-wave signal was always sent from the electric-wave sender which the 
operator carried, the life of the dc-battery of an electric-wave sender became short, and there was also a 
problem tiiat an electric-wave sender stopped operating and the danger of the collision with an automatic 
guided vehicle will increase during an activity. 

[0009] The purpose of this invention is to offer tiie safety device of the automatic guided vehicle system 
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which can prevent the coUision with an operator, without an automatic guided vehicle carrying out useless 

actuation. 

[0010] 

[Means for Solving the Problem] The safety device of the 1st automatic guided vehicle system of this 
mvention It is the safety device of the automatic guided vehicle system which avoids the collision with an 
automatic guided vehicle and an obstruction. Said automatic guided vehicle The signal receive section which 
receives the signal sent from said obstruction, and the distance distinction section which computes the 
distance of said obstruction and said automatic guided vehicle in response to the signal from said signal 
receive section. The transit control section which controls a travel speed in response to the signal from said 
distance distinction section. The distance signal dispatch section which outputs the signal which tells the 
distance of said obstruction and said automatic guided vehicle in response to the signal from said distance 
distmction section. It has the transit mechanical component which sets up the travel speed of said automatic 
guided vehicle in response to the control signal from said transit control section. Said obstruction With the 
position signal transmitting section which sends the signal which tells the location of said obstruction and 
the distance signal receive section which receives the signal from said distance signal dispatch section The 
migration detection section which detects tiiat have equipped tiie insurance device containing the alarm part 
which emits an alarm in response to the signal from said distance signal receive section, and said obstruction 
is moving [ said position signal transmitting section ], It is characterized by having the migration signal 
transmitting section which sends the signal which tells that said obstruction is moving in response to the 
signal from said migration detection section. 

[001 1] Next, tiie safety device of the 2nd automatic guided vehicle system of this invention It is the safety 
device of the automatic guided vehicle system which avoids tiie collision witii an automatic guided vehicle 
and an obstruction. Said automatic guided vehicle The signal receive section which receives tiie signal sent 
from said obstruction, and Uie distance distinction section which computes the distance of said obstruction 
and said automatic guided vehicle in response to tiie signal from said signal receive section. The transit 
control section which controls a travel speed in response to the signal from said distance distinction section 
The distance signal dispatch section which outputs the signal which tells the distance of said obstruction and 
said automatic guided vehicle in response to the signal from said distance distinction section It has the 
transit mechanical component which sets up the travel speed of said automatic guided vehicle in response to 
the control signal from said transit conti-ol section. Said obstruction Witii the position signal transmitting 
section which sends tfie signal which teUs tiie location of said obstruction, and tiie distance signal receive 
section which receives the signal from said distance signal dispatch section The insurance device containing 
the alarm part which emits an alarm in response to tiie signal from said distance signal receive section is 
equipped. When said position signal transmitting section passes through the passing detection zone in which 
said obstruction was prepared near the transit root of said automatic guided vehicle in tiie direction of said 
transit root The passing detection zone detection section which receives the passage signal sent from the 
sensor formed in said passing detection zone. It is characterized by having the passage signal transmitting 
section which sends tiie signal which tells tiiat said obstruction passed through said passing detection zone in 
response to tiie signal from said passing detection zone detection section. 

[0012] hi the safety device of the above 1st and the 2nd automatic guided vehicle system said automatic 
guided vehicle Said signal receive section, said distance distinction section, said transit control section said 
distance signal dispatch section. It has the obstruction detection signal dispatch section which sends the 
obstruction detection signal for detecting the obstruction other than said transit mechanical component and 
the obstruction detection signal receive section which receives the reflective signal of said obstruction 
detection signal. The reflective signal which said obstruction detection signal reflects in an obstruction is 
received in said obstruction detection signal receive section. Said distance distinction section computes the 
distance of said obstruction and said automatic guided vehicle by said distance distinction section in response 
to tiie signal from said obstruction detection signal receive section, and when said distance is less than a 
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predetermined value Transmit a control signal to said transit control section, and drive said transit 
mechanical component, and the transit direction of said automatic guided vehicle is changed so that said 
obstruction may be avoided. Besides the alarm dispatch section in which is equipped with the function to 
stop said automatic guided vehicle, and said alarm part emits an alarm in response to the signal from said 
distance signal receive section It has the oscillating dispatch section which tells said obstruction about risk 
Said oscillating dispatch section It has the function to change the amplitude of the vibration according to the 
signal from said distance signal dispatch section. Moreover, it has the function to change the frequency of the 
vibration according to the signal from said distance signal dispatch section, and said alarm dispatch section 
has the function to change the sound volume of tiie alarm tone according to the signal from said distance 
signal dispatch section. 
[0013] 

[Embodiment of the Invention] The safety device of the automatic guided vehicle by this invention is a 
safety device which detects the electric-wave signal sent from the personal digital assistant which detects 
migration of obstructions, such as an operator, by the automatic guided vehicle, distinguishes distance by the 
sti-ength of an electric wave, and prevents a collision by transit control of an automatic guided vehicle 
Especially while it has the description at the point that the electric-wave signal that an operator is moving is 
sent, from the personal digital assistant 1 in drawing 1 when an operator's personal digital assistant 1 detects 
migration of an operator, and the operator is standing it still, an electric-wave signal is not sent from a 
personal digital assistant 1. After an electric-wave signal is sent from a personal digital assistant 1 an 
electnc-wave signal is received by the automatic guided vehicle 7, distance is distinguished, approach of an 
operator is detected, and ti-ansit conti-ol of an automatic guided vehicle 7 is perf-ormed. A signal is sent a 
personal digital assistant 1 receives the signal, and the automatic guided vehicle 7 which detected approach 
of an operator emits an alarm and vibration. 

[0014] First, although the 1st operation gestalt of this invention is explained with reference to the block 
diagram of drawing 1 If an operator is detected by the obstiiiction sensor (illustration abbreviation) when the 
automatic guided vehicle has the function which detects a front obstruction by the obstruction sensor and the 
operator has stopped on the transit root of an automatic guided vehicle, this invention Since transit control 
and a halt are performed according to the distance, it is premised on the conditions that the migration signal 
from a personal digital assistant is especially unnecessary. This is for attaining power-saving of a personal 
digital assistant by not sending a migration signal from a personal digital assistant, when the operator is not 
moving. 

[0015] First, an operator's personal digital assistant 1 is divided roughly, and consists of the position signal 
transmitting section 31, a distance signal receive section 4, and an alarm part 32. further, tiie position signal 
transmitting section 31 consists of the migration detection section 2 which detects migration by the existence 
of vibration by walk of an operator etc., and the migration signal transmitting section 3 which sends an 
electnc-wave signal, and an alarm part 32 consists of the alarm dispatch section 5 and the oscillating 
dispatch section 6. Moreover, an alarm part 32 will perform dispatch of an alarm and vibration, if the signal 
from an automatic guided vehicle 7 is received in the distance signal receive section 4. 
[0016] Next, an automatic guided vehicle 7 has the signal receive section 8 which receives the electric-wave 
signal from a personal digital assistant 1. and the distance distinction section 9. performs transit control 
according to distance by the transit control section 10. and sends the electric-wave signal for making an 
operator's personal digital assistant 1 generate an alarm from the distance signal dispatch section 12. 
[0017] If an operator's vibration is detected in the migration detection section 2 of the personal digital 
assistant 1 which the operator has equipped, it will judge that an operator is moving, and the electric-wave 
signal of a specific frequency will be turned and sent to an automatic guided vehicle 7 from the migration 
transmitting section 3. The sent electric-wave signal is received in the signal receive section 8 of an 
automatic guided vehicle 7, distance is distinguished by the distance distinction section 9, and moderation of 
an automatic guided vehicle 7 and control of a halt are peri'ormed by sending a transit control signal to the 
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transit mechanical component 1 1 from the transit control section 10. Moreover, from an automatic guided 
vehicle 7, according to distance with an operator, a specific electric-wave signal is sent from the signal 
dispatch section 12, and if the electric-wave signal is received in the receive section 4 of an operator's 
personal digital assistant 1, according to a signal, vibration will be generated in dispatch of an alarm and the 
oscillating dispatch section 6 in the alarm dispatch section 5. 
[0018] Next, actuation of drawing I is explained. 

[0019] First, migration is detected by vibration at the time of a walk in the migration detection section 2 of 
the personal digital assistant 1 which an operator equips as a means to detect that the operator is moving, and 
the signal of migration is transmitted as an electric-wave signal from the transmitting section 3. An automatic 
guided vehicle 7 distinguishes the size of distance for the received electric-wave signal by the distance 
distinction section 9 detects approach of an operator, performs control of delivery and the transit mechanical 
component 11 f jignal to the transit control section 10 according to distance with an operator, and 
performs liioderation and a halt of an automatic guided vehicle 7. Moreover, the electric-wave signal which 
tells distance with an automatic guided vehicle 7 to a personal digital assistant 1 from the dispatch section 12 
according to distance with the operator who distinguished in the distance distinction section 9 is transmitted. 
On the other hand, the alarm dispatch section 5 in which the personal digital assistant 1 which received the 
eleclric-v,. -im ar /at; . guided vehicle 7 received the signal from a receive section 4 sends an 

alarm tone, and the os. dispau a section 6 generates vibration. The alarm dispatch section 5 and the 

oscillating disparrh section 6 become classifiable according to distance by changing the size and spacing of 
an alarm tone by the partition of a signal, and changing the strength and the class of vibration. 
[0020] Since distance distinction with an operator and an automatic guided vehicle is performed and transit 
control of an automatic guided vehicle is performed only while the personal digital assistant which an 
operator possesses f an operator first as the 1 st effectiveness of this invention and an 

operator is moving, vv le an operate tands it still, the collision with an operator and an automatic guided 
vehicle will be avoided by the obstruction sensor of an automatic guided vehicle, and it is effective in 
reducing excessive transit control of the automatic guided vehicle by an operator's personal digital assistant. 
Moreover, since a personal digital assistant does not operate while an operator stands it still, it is effective in 
the abUity to lengthen the life of a personal digital assistant of operation. 

[0021] Next, it is being able to prevent useless moderation and a useless halt of an automatic guided vehicle 
by making approach of the operator who is moving to the automatic guided vehicle detect as the 2nd 
effectiveness. The operator whom the reason is not moving is not influenced of the operator who is not 
moving by excepting in order not to run out on the transit root of an automatic guided vehicle. In this case, 
about the obstruction on the transit root of an automatic guided vehicle, it detects by the obstruction sensor, 
transit control is performed, and it is uninfluential to an operator's insurance. 

[0022] Next, as the 3rd effectiveness, by making approach of an automatic guided vehicle recognize to an 
operator certainly by the alarm and vibration, attention is called and collision prevention with an automatic 
guided vehicle can be planned. The reason makes approach of an automatic guided vehicle detect by both the 
alarm and vibration, and can recognize the degree of approach with an automatic guided vehicle according to 
the size of an alarm, spacing, and the strength and class of vibration. 

[0023] The impact at the time of evasion of a collision and a collision can be reduced by finally performing 
transit control which detected migration of an operator as the 4th effectiveness. Since the reason has slowed 
down or stopped the automatic guided vehicle by speed control when an operator approaches, an operator 
tends to avoid contact, and even when it collides, its impact is small and it ends. 
[0024] Next, the 2nd operation gestalt of this invention is explained with reference to drawing 3 and 4. 
[0025] First, the passing detection zone 14 is established in the both sides of the transit root 13 of an 
automatic guided vehicle 7 as a means to detect migration of an operator, if an operator goes into the passing 
detection zone 14, the sensor formed in the passing detection zone 14 will operate, and the signal told [ that 
the operator entered to the passing detection zone 14 in the passing detection zone detection section 15 of an 
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operator's personal digital assistant 1 and ] will be transmitted. Then, a signal is sent to the passage signal 
transmitting section 16 from the passing detection zone detection section 15 of an operator's personal digital 
assistant 1. and an electric-wave signal is sent towards the signal receive section 8 of an automatic guided 
vehicle 7 from the passage signal transmitting section 16. In this case, it not only distinguishes the distance 
of an operator and an automatic guided vehicle like the 1st operation gestalt, but it has the new effectiveness 
that it is detectable which partition requires an operator, by setting up the partition every passing detection 
zone 14. 

[0026] In explanation of the operation gestalt of the above this invention, although the safety system of an 
automatic guided vehicle and an operator was explained, it cannot be overemphasized instead of an operator 
that you may be a robot, the obstruction which moves. 
[0027] 

[Effect of the Invention] As mentioned above, since the safety device of the automatic guided vehicle system 
of this invention performs distance distinction with an operator and an automatic guided vehicle and 
performs transit control of an automatic guided vehicle only while the personal digital assistant which an 
operator possesses detects migration of an operator and an operator is moving, while an operator stands it 
still, it will avoid the collision with an operator and an automatic guided vehicle by the obstruction sensor of 
an automatic guided vehicle, and is effective in reducing excessive transit control of the automatic guided 
vehicle by an operator's personal digital assistant. Moreover, since a personal digital assistant does not 
operate while an operator stands it stiU, it is effective in the ability to lengthen the life of a personal digital 
assistant of operation. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the safety device of the automatic guided vehicle system of the 
1 St operation gestalt of this invention. 

[Drawing 2] It is the plan showing the activity floor for explaining the safety device of the automatic guided 
vehicle system of the 2nd operation gestalt of this invention. 

[Drawing 3] It is the block diagram showing the safety device of the automatic guided vehicle system of the 
2nd operation gestalt of this invention. 

[Drawing 4 ] It is sketch drawing for explaining the conventional automatic guided vehicle system. 
[ Drawing 5] It is the block diagram showing the safety device of the conventional automatic guided vehicle 
system. 

[Description of Notations] 

1 Personal Digital Assistant 

2 Migration Detection Section 

3 Migration Signal Transmitting Section 

4 Distance Signal Receive Section 

5 45 Alarm dispatch section 

6 Oscillating Dispatch Section 

7 Automatic Guided Vehicle 

8 Signal Receive Section 

9 Distance Distinction Section 

10 50 Transit control section 

1151 Transit mechanical component 

12 Distance Signal Dispatch Section 

13 Transit Root 
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14 Passing Detection Zone 

15 Passing Detection Zone Detection Section 

16 Passage Signal Transmitting Section 

31 33 Position signal transmitting section 

32 Alarm Part 

56 Electric-Wave Sender 

57 Belt 

58 Mobile 

59 Electric-Wave Receiving Set 

60 Operator 



CLAIMS 

[Claim(s)] 



[Claim 1] It IS the safety device of the automatic guided vehicle system which avoids the collision with an 
automatic guided vehicle and an obstruction. Said automatic guided vehicle The signal receive section which 
receives the signal sent from said obstruction, and the distance distinction section which computes the 
distance of said obstruction and said automatic guided vehicle in response to the signal from said signal 
receive section, The transit control section which controls a travel speed in response to the signal from said 
distance distinction section. The distance signal dispatch section which outputs the signal which tells the 
distance of said obstruction and said automatic guided vehicle in response to the signal from said distance 
distinction section. It has the transit mechanical component which sets up the travel speed of said automatic 
guided vehicle m response to the control signal from said transit control section. Said obstruction With the 
position signal transmitting section which sends the signal which tells the location of said obstruction and 
the distance signal receive section which receives the signal from said distance signal dispatch section The 
migration detection section which detects that have equipped the insurance device containing the alarm part 
which emits an alarm in response to the signal from said distance signal receive section, and said obstruction 
IS moving [ said position signal transmitting section ], The safety device of the automatic guided vehicle 
system characterized by having the migration signal transmitting section which sends the signal which tells 
that said obstruction is moving in response to the signal from said migration detection section 
[Claim 2] It IS the safety device of the automatic guided vehicle system which avoids the collision with an 
automatic guided vehicle and an obstruction. Said automatic guided vehicle The signal receive section which 
receives the signal sent from said obstruction, and the distance distinction section which computes the 
distance of said obstruction and said automatic guided vehicle in response to the signal from said signal 
receive section. The transit control section which controls a travel speed in response to the signal from said 
distance distmction section. The distance signal dispatch section which outputs the signal which tells the 
distance of said obstruction and said automatic guided vehicle in response to the signal from said distance 
distinction section. It has the transit mechanical component which sets up the travel speed of said automatic 
guided vehicle in response to the control signal from said transit control section. Said obstruction With the 
position signal transmitting section which sends the signal which tells the location of said obstruction and 
the distance signal receive section which receives the signal from said distance signal dispatch section The 
insurance device containing the alarm part which emits an alann in response to the signal from said distance 
signal receive section is equipped. When said position signal transmitting section passes through the passing 
detection zone in which said obstruction was prepared near the transit root of said automatic guided vehicle 
in the direction of said transit root The passing detection zone detection section which receives the passage 
signa^ sent from the sensor formed in said passing detection zone. The safety device of the automatic guided 
vehicle system characterized by having the passage signal transmitting section which sends the signal which 
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tells that said obstruction passed through said passing detection zone in response to the signal from said 
passing detection zone detection section. 

[Claim 3] Said automatic guided vehicle Said signal receive section, said distance distinction section, said 
transit control section. It has the obstruction detection signal dispatch section which sends the obstruction 
detection signal for detecting the obstruction other than said distance signal dispatch section and said transit 
mechanical component, and the obstruction detection signal receive section which receives the reflective 
signal of said obstruction detection signal. The reflective signal which said obstruction detection signal 
reflects in an obstruction is received in said obstiaiction detection signal receive section. Said distance 
distinction section computes the distance of said obstruction and said automatic guided vehicle by said 
distance distinction section in response to the signal from said obstruction detection signal receive section, 
and when said distance is less than a predetermined value The safety device of the automatic guided vehicle 
system according to claim 1 or 2 which transmits a control signal to said transit control section, drives said 
transit mechanical component, changes tiie transit direction of said automatic guided vehicle so that said 
obstruction may be avoided, or stops said automatic guided vehicle. 

[Claim 4] The safety device of the automatic guided vehicle system according to claim 1, 2, or 3 which has 
the oscillating dispatch section which tells said obstruction other than the alarm dispatch section in which 
said alarm part emits an alarm in response to the signal from said distance signal receive section about risk 
[Claim 5] Said oscillating dispatch section is the safety device of the automatic guided vehicle system 
according to claim 4 to which the amplitude of the vibration is changed according to the signal from said 
distance signal dispatch section. 

[Claim 6] Said oscillating dispatch section is the safety device of the automatic guided vehicle system 
according to claim 4 or 5 to which die frequency of the vibration is changed according to the signal from said 
distance signal dispatch section. 

[Claim 7] Said alarm dispatch section is the safety device of the automatic guided vehicle system according 
to claim 4, 5, or 6 to which the sound volume of the alarm tone is changed according to the signal from said 
distance signal dispatch section. 
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